The objectives of the present study were to estimate the dietary contribution of away-from-home food consumption, to describe the contribution of away-from-home foods to energy intake, and to investigate the association between eating away from home and total energy intake in Brazilian urban areas. In the first Brazilian Nationwide Dietary Survey, conducted in 2008 -9, food records were collected from 25 753 individuals aged 10 years or older, living in urban areas of Brazil. Foods were grouped into thirty-three food groups, and the mean energy intake provided by away-from-home food consumption was estimated. Linear regression models were used to evaluate the association between away-from-home food consumption and total energy intake. All analyses considered the sample design effect. Of the total population, 43 % consumed at least one food item away from home. The mean energy intake from foods consumed away from home was 1408 kJ (337 kcal), averaging 18 % of total energy intake. Eating away from home was associated with increased total energy intake, except for men in the highest income level. The highest percentage of away-from-home energy sources was for food with a high content of energy, such as alcoholic beverages (59 %), baked and deep-fried snacks (54 %), pizza (42 %), soft drinks (40 %), sandwiches (40 %), and sweets and desserts (30 %). The consumption of foods away from home was related to a greater energy intake. The characterisation of away-from-home food habits is necessary in order to properly design strategies to promote healthy food consumption in the away-from-home environment.
Several factors contribute to energy intake that exceeds daily requirements (1) . Available data suggest that foods from away-from-home sources are higher in energy than foods prepared at home (2 -4) . Cross-sectional studies have shown positive associations between eating away from home and total energy intake. Many studies have indicated that consumers of away-from-home foods present higher energy and higherenergy-dense food intake than non-consumers (5) . In addition, eating away from home is associated with a higher consumption of sugar-sweetened beverages and a lower consumption of milk, fruits and vegetables (6, 7) . Longitudinal studies have suggested that frequent awayfrom-home food consumption is associated with higher energy intake and excessive weight gain. The data from a prospective Spanish dynamic cohort of 9182 university graduates who were followed for an average of 4·4 years indicated that those who ate away from home two or more times per week had a higher risk of gaining 2 kg or more per year than those who did not eat away from home (8) . Among a population of 891 healthy adult women, increases in fast-food meal intake per week over a 3-year period were associated with an increase in total energy intake of 234 kJ/d (56 kcal/d) (4) . Studies on energy and nutrient intakes related to awayfrom-home eating have only been conducted in the past few years and mainly in developed countries, such as the USA, Australia and various European countries (9 -14) . There have been some studies conducted in low-and middle-income countries (15 -17) , but little is known about the impact of away-from-home food consumption on the total energy intake of individuals from a country undergoing rapid socioeconomic development. Since 1970, Brazil has experienced an increase in the prevalence of overweight and obesity. Trends in household food availability clearly indicate important changes that might be contributing to the increasing prevalence of overweight and obesity. The inclusion of sugar-sweetened beverages and processed food in household expenses is increasing along with the decrease in the household availability of traditional Brazilian foods, such as rice and beans (18) . Moreover, in the same period, expenditure on foods consumed away from home has increased while the energy obtained from the consumption of household food has decreased (19) . As budget data indicate that the inclusion of away-from-home foods in total household food expenditures has become more important, the energy content associated with such foods may play an important role in the dietary profile of the Brazilian population.
In Brazil, household food availability and expenditure data, including data on foods consumed away from home, have been used to estimate food consumption (18, 19) . This is the first study to estimate energy intake from foods consumed away from home based on data from an individual dietary intake survey carried out in a representative sample of the Brazilian urban population aged 10 years or older. The objectives of the present study were to estimate the populationbased prevalence of away-from-home food consumption, to describe the contribution of away-from-home foods to energy intake, and to investigate the association between eating away from home and total energy intake.
Methods
The present study analysed the data obtained from the Brazilian Nationwide Dietary Survey, which was conducted along with the 2008-9 Household Budget Survey by the Brazilian Office of Geography and Statistics. A representative sample of Brazilian households was selected using a two-stage cluster sampling design. In the first stage, census tracts, the primary sampling units, were selected by systematic sampling with proportional probability to the number of households. In the second stage, households were selected by simple random sampling. The primary sampling units were stratified to include representives of all Brazilian regions, urban and rural areas, and different socio-economic levels. The 2008 -9 Household Budget Survey sample included 55 970 households from 4696 census tracts. The Brazilian Nationwide Dietary Survey investigated 13 569 households, randomly selected from the 2008-9 Household Budget Survey sample, assuring that all sectors selected for the Household Budget Survey 2008-9 were represented in the dietary survey sample. Individuals aged 10 years or older (n 34 003) living in the selected households were included in the dietary survey. Most of the away-from-home eating occurs in urban areas, since in rural areas, only 9 % of total energy intake came from away-fromhome eating. Therefore, for the purpose of the present paper, we included only individuals living in the urban areas of Brazil, yielding a final sample of 25 753 individuals.
Assessment of dietary intake
Dietary intake data were obtained by trained interviewers during the household survey. Individuals aged 10 years or older were requested to keep records of all foods and beverages consumed on two non-consecutive days. All respondents received a booklet with explanations on how to fill out the records and with pictures of tableware to help them estimate the amount of food consumed. Interviewers reviewed the records and entered the data in a computer database at the household. In addition, interviewers probed respondents with questions over usually forgotten items, such as small snacks, sweets and beverages, and verified that all 3 h periods without food intake and records with less than five items were corrected, following the multiple-pass method to accurately record all possible foods consumed (20) . This allowed the filling-in of incomplete data by interviewing family members. Reported food amounts were transformed to grams or millilitres, and energy intake was estimated using a food composition table and a food portion table specially developed for the survey (21, 22) . Standard recipes were created and nutritional information was based on the Brazilian Table of Food Composition and the Nutrient Data System for Research.
The definition of away-from-home foods consumed includes all foods and drinks, except water, that were purchased and consumed away from home. This definition has been used in other studies (19, 23) and does not include foods that were prepared at home and consumed away from home and ready-to-eat foods that were purchased away from home, but consumed at home. For this analysis, we evaluated the 1st day dietary record, which is typically better recorded than the following days (24) . 
Other variables

Analyses
Analyses were stratified by age groups of adolescents (10 -19 years old), adults (20-59 years old) and elderly (60 years old or more). All foods reported in the survey were grouped into thirty-three food groups, according to their nutritional content and to the way they are commonly consumed. We also grouped foods together that are usually consumed away from home. The energy intake from each food group was calculated and the mean amount corresponding to awayfrom-home eating was estimated. The percentage of energy consumed away from home was estimated according to sex, age groups and income levels. Linear regression models were used to evaluate the association between away-from-home eating (independent variable) and energy intake (dependent variable). The consumption of food away from home was evaluated as a dichotomous variable (yes/no), identifying whether individuals consumed at least one item away from home. Energy intake was log-transformed to better approximate a normal distribution. The models were adjusted for age and income. Both age and income were treated as continuous variables, and the interactions between away-from-home eating and income were tested.
Linear trends for away-from-home energy intake across the income levels were tested using linear regression models with away-from-home energy intake as the dependent variable and income as the independent continuous variable.
All statistical analyses were weighted and performed using survey procedures from SAS release 9.1.3 (2003, SAS Institute) to take into account the sample design effect. Subpopulation analyses were carried out with the domain statement, and smsub and sregsub SAS macros were used to properly incorporate the domain statement into the ratio and linear regression analyses, respectively. Weight factors were corrected for non-response, thus allowing populationrepresentative estimates.
Results
The mean age of the population was 36·7 (SE 0·2) years. Of the study population, 21 % were adolescents (10-19 years old), 66 % were adults (20 -59 years old) and 13 % were elderly (60 years old or above). The mean per capita household income was US$378 (SE 9·5). Women comprised 52·5 % of the population. The prevalence of overweight (BMI $ 25 kg/m 2 and , 30 kg/m 2 ) and obesity (BMI $ 30 kg/m 2 ) for all individuals aged 19 years or more was 35 and 15 %, respectively. Among adolescents (10-19 years old), 23 % were overweight and 6 % obese, according to the WHO cut-offs for BMI-for-age (z-scores . þ1 SD and . þ2 SD, respectively).
The mean total energy intake was 8024 kJ (1919 kcal) and increased with income (P, 0·0001). The contribution of macronutrients to energy intake was very similar across all age groups, varying from 15·4 to 17·3 % for proteins, 26·9 to 27·8 % for lipids and 55·6 to 57·0 % for carbohydrates. The contribution of carbohydrates to energy intake reduced with income (57·5 % in the first quartile, 56·1 % in the second quartile, 55·5 % in the third quartile and 54·6 % in the fourth quartile). Conversely, the contribution of lipids to energy intake increased according to income (25·9 % in the first quartile, 27·2 % in the second quartile, 27·9 % in the third quartile and 28·4 % in the fourth quartile). There was no significant variation in the contribution of proteins to energy intake according to income (16·5 % in the first quartile, 16·6 % in the second quartile, 16·4 % in the third quartile and 16·9 % in the fourth quartile).
Of the study sample, 43 % consumed at least one food away from home. The mean energy intake from foods consumed away from home was 1408 kJ (337 kcal), averaging 18 % of total energy intake.
Energy consumed away from home increased with income for both sexes in all age categories, except among elderly women (Table 1) . Among men, adults presented the highest percentage of energy consumed from away-from-home foods in all income levels. Among women, the contribution of away-from-home food consumption to energy intake was greater for adolescents in the first two income quartiles and very similar for adolescents and adults in the third income quartile. Only at the highest income level did adult women present a higher percentage of energy from foods consumed away from home compared with adolescents and the elderly.
Alcoholic beverages and baked and deep-fried snacks were more often consumed away from home than at home (more than 50 % of the energy consumed from these groups came from away-from-home sources). Away-from-home energy sources were also high for pizza, soft drinks, sandwiches, and sweets and desserts. The lowest percentages of awayfrom-home energy intake (less than 10 %) were observed for breads, soups, milk, oils, spreads, sauces and condiments, salty meat/fish, and eggs/egg dishes ( Table 2) .
Of the energy consumed away from home, 50 % came from rice/rice dishes, meat/meat dishes, beans/legumes, sweets and desserts, fruit juices, and baked and deep-fried snacks. The food groups that provided the lowest contributions to away-from-home energy intake were breakfast cereals, nuts, vegetables and salty meat/fish (Table 3) .
Individuals who reported consuming foods away from home presented, on average, higher energy intake than individuals who did not eat away from home (8670 v. 7541 kJ (2072 v. 1802 kcal); P,0·0001). Even after controlling for age and income, away-from-home eating was positively associated with increased total energy intake for both men and women. The interaction between income and awayfrom-home eating was tested and a statistical significance was found among men (P,0·0001), but not among women (P¼ 0·96). Stratifying the analyses by income levels, we found that the relationship between total energy intake and eating away from home remained positively significant among the first three income quartiles in men. Total energy intake was not related to foods consumed away from home only among men in the highest income level (Table 4) . Although income did not change the relationship between away-from-home eating and energy intake among women, we also evaluated the relationship between eating away from home and total energy intake by income levels and found that among women, only in the third quartile was there no significant association (Table 4) .
Discussion
The present study is based on the first Brazilian Nationwide Dietary Survey, and describes all foods prepared and consumed away from home and points out the major energy sources from away-from-home food consumption in urban areas. Of the study sample, 43 % reported consuming at least one food away from home. The fraction of mean energy intake from away-from-home eating was 18 %, varying between 2 % among elderly women in the second quartile of income and 29 % among adult men in the highest income level. In the multivariate analysis, even after controlling for age and income, eating away from home was positively associated with increased total energy intake among both men and women. Direct comparisons with other studies are limited due to different methods applied as well as differences in the definition of away-from-home food, and the age and socio-economic profiles of the samples. In other studies, the contribution of energy from away-from-home foods to total energy intake ranged from 11 % among adults between 35 and 74 years old investigated in ten European countries using a more restrictive definition of substantial away-fromhome consumers (individuals consuming $25 % of their daily energy intake from away-from-home food sources reported in one 24 h recall) to 50 % among adolescents between 13 and 19 years old as evaluated by the average of two 24 h dietary recalls collected only on their school days in Cotonou, Benin (6, 9, 15, 16, 25, 26) . Previous studies (3,4,9,11,15,27 -31) also reported that individuals who consumed foods away from home presented higher energy intake than nonconsumers. Many mechanisms have been suggested to explain the pathway between the consumption of food away from home and excessive energy intake including high energy density, high fat content, low fibre content, large portion sizes, high palatability and high variability (32 -39) . Although the results of the studies that investigated the relationship of away-fromhome eating and weight gain are controversial (2,15,23,40 -42) , it can be stated that away-from-home food consumers present higher energy intake than non-consumers. In the present study, the percentage of energy from awayfrom-home food was generally higher in adults and men, as well as among high-income individuals. The role of income as an important factor with away-from-home eating has previously been reported (17, 19, 43) . In addition, other studies have reported on the higher intake of away-from-home foods among men and young adults (19, 44) .
The present data indicate that socio-economic status modified the association between away-from-home eating and total energy intake among men, suggesting that those in the lowest income levels select more energy-dense foods when eating away from home than men in the highest income level. Although the percentage of away-from-home energy intake within food groups increased with income for almost all food groups, important differences according to the type of group consumed were observed. The contribution of rice/ rice dishes, beans/legumes and vegetables to away-fromhome energy intake among men in the highest income level is almost three times higher than among men in the lowest income level. However, this same trend is not observed when we evaluated the contribution of soft drinks, pizza, baked and deep-fried snacks, and sandwiches consumed away from home. The energy from pizza consumed away from home among men in the lowest income level was higher than the energy from away-from-home pizza among * Interaction terms between away-from-home eating and total energy intake were significant only among men (P,0·0001 for men and 0·96 for women). † Models are adjusted for age continuously. men in the highest income level (73 v. 45 %, respectively). The percentage of energy from away-from-home soft drinks on the total energy consumed from soft drinks was 41 % among men in the lowest income level and 52 % among men in the highest income level. For baked and deep-fried snacks, the percentages were 54 and 57 %, respectively, while for sandwiches the percentage was the same (data not shown).
These findings are particularly important from a public health perspective, considering that away-from-home food consumption might be related to total energy intake differently according to the income levels, which must be taken into account in the design of food and nutrition policies, for example facilitating the access to healthy food items to low-and middle-income people.
Alcoholic beverages and baked and deep-fried snacks were consumed in greater proportions away from home than at home. Pizzas, soft drinks, sandwiches, and sweets and desserts were also highly consumed away from home. These results are consistent with other studies (9, 15, 17, 45, 46) and raise important concerns regarding the role of foods consumed away from home on the quality of the diet in Brazilian urban areas. The consumption of baked and deep-fried snacks and pizza can add important amounts of saturated fat, trans-fat and Na to the diet, which are known to increase the risk of weight gain, insulin resistance and CVD (10, 28, 40) . Several studies have found that away-from-home eating is associated with higher total fat and Na consumption than the eating of at-home foods (9, 10, 12, 15, 47) . Additionally, the high consumption of soft drinks away from home is another important aspect that can have a negative impact on health, since it is suggested that the intake of energy in liquid form confers less satiety, decreasing the mechanisms of energy intake compensation in comparison with solid foods, thus contributing to high energy intake and weight gain (48 -50) . In the present study, the consumption of sandwiches should be evaluated with caution due to a possible underestimation that may have happened as respondents could detail the ingredients of their sandwiches or simply report a whole sandwich, for example a grilled cheese sandwich. In the present analysis, in the sandwich group, we only included sandwiches that were reported as single items.
We calculated the ratio of away-from-home energy intake by food group to total away-from-home energy intake, and found that rice/rice dishes, meat/meat dishes and beans/ legumes were the groups that most contributed to the total energy consumed away from home. The combination of rice, beans and meat represents a traditional meal in Brazil, mostly consumed at lunch and dinner, indicating that awayfrom-home food may be mostly consumed during these meal occasions and most probably related to time constraints encountered during working hours (51) . The inclusion of alcoholic beverages in analyses of awayfrom-home food consumption has been questioned since there are individuals who consumed only alcoholic beverages away from home and because alcoholic beverages can contain non-ethanol energy sources (14) . Nevertheless, excluding alcoholic beverages from the analysis did not change the contribution of foods consumed away from home to the total energy intake (from 18 to 17 %, respectively) nor the rank of food groups in the contribution to away-from-home energy intake.
A negative aspect of foods consumed away from home in Brazilian urban areas is the high level of sweets and desserts, leading to both a high percentage of energy consumed away from home and important contributions to away-from-home energy intake. Diets with high amounts of sugars and sweet foods usually have high contents of energy and low amounts of vitamins and minerals (9) . The limitations of the present study are the effects of underreporting of specific subgroups, such as women and obese individuals, and the inherent limitations of food records, in that they are subject to modification by the intake of individuals on reporting days (52, 53) . Another limitation is the definition used to identify away-from-home foods in the survey, which does not include foods that were prepared away from home and consumed at home, such as takeaway and home delivery foods, which are known to be rich in fat and energy (47) . Another important issue in terms of public health nutrition and policy perspective is the evaluation of the places where people eat out, but this information was not collected in the dietary survey.
We found evidence that away-from-home food consumption is associated with increased energy intake, except for men in the highest income level. Additionally, socio-economic status was positively associated with a greater contribution of foods consumed away from home to the total energy intake. These observations suggest that the influence of awayfrom-home food consumption on diet quality varies according to socio-economic status. Overall, the present findings highlight the high intake of foods with a high content of energy in away-from-home settings, such as alcoholic beverages, baked and deep-fried snacks, pizza, soft drinks, and sweets and desserts. Consequently, away-from-home food consumption may be linked to adverse health outcomes, in particular weight gain. More in-depth studies on the nutritional contributions of foods consumed away from home to the overall Brazilian diet and the socio-economic differences related to this issue are necessary to properly design and target strategies for moderating energy intake and enhancing diet quality in this country.
